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Public Summary: 

Rodent incisors regenerate throughout the lifetime of the animal owing to the presence of epithelial and mesenchymal stem cells in the

proximal region of the tooth. Enamel, the hardest component of the tooth, is continuously deposited by stem cell-derived ameloblasts

exclusively on the labial, or outer, surface of the tooth. The epithelial stem cells that are the ameloblast progenitors reside in structures

called cervical loops at the base of the incisors. Previous studies have suggested that FGF10, acting mainly through fibroblast growth

factor receptor 2b (FGFR2b), is crucial for development of the epithelial stem cell population in mouse incisors. Our results demonstrate

that FGFR2b signaling regulates both the establishment of the incisor stem cell niches in the embryo and the regenerative capacity of

incisors in the adult. We intend to use the insights provided by our experiments in mice to guide us in the use of stem cells in

regenerating dental tissues.

Scientific Abstract: 

Rodent incisors regenerate throughout the lifetime of the animal owing to the presence of epithelial and mesenchymal stem cells in the

proximal region of the tooth. Enamel, the hardest component of the tooth, is continuously deposited by stem cell-derived ameloblasts

exclusively on the labial, or outer, surface of the tooth. The epithelial stem cells that are the ameloblast progenitors reside in structures

called cervical loops at the base of the incisors. Previous studies have suggested that FGF10, acting mainly through fibroblast growth

factor receptor 2b (FGFR2b), is crucial for development of the epithelial stem cell population in mouse incisors. To explore the role of

FGFR2b signaling during development and adult life, we used an rtTA transactivator/tetracycline promoter approach that allows

inducible and reversible attenuation of FGFR2b signaling. Downregulation of FGFR2b signaling during embryonic stages led to abnormal

development of the labial cervical loop and of the inner enamel epithelial layer. In addition, postnatal attenuation of signaling resulted

in impaired incisor growth, characterized by failure of enamel formation and degradation of the incisors. At a cellular level, these

changes were accompanied by decreased proliferation of the transit-amplifying cells that are progenitors of the ameloblasts. Upon

release of the signaling blockade, the incisors resumed growth and reformed an enamel layer, demonstrating that survival of the stem

cells was not compromised by transient postnatal attenuation of FGFR2b signaling. Taken together, our results demonstrate that

FGFR2b signaling regulates both the establishment of the incisor stem cell niches in the embryo and the regenerative capacity of

incisors in the adult.
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